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CONTENT DISTRIBUTION SYSTEM AND CONTENT DISTRIBUTION METHOD 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a content distribution 
5 system and a content distribution method, and more particularly 
toacontent distribution system in which a broadcast -type service 
is performed on the Internet. 

Description of the Related Art 

Conventionally, in a content distribution system, if a 
10 broadcast -type service, which distributes contents on the 

Internet, is performed, IP (Internet Protocol) multicast is used 
(for example, refer to Japanese Patent Laid-Open No. 
2002-118841). 

In the above -described content distribution system, as 
15 describedin Japanese Patent Laid-Open No. 2002-118841, adigital 
content distribution apparatus assigns an IP multicast address 
to the digital contents of each program and converts the contents 
into Ethernet frames. Subsequently, without specifying a 
digital content receiving apparatus at a distribution target, 
20 the digital content distribution apparatus transmits 

(broadcasts) the Ethernet frames to an IP multicast -capable 
selection/transfer apparatus using its hardware multicast 
address . 

When receiving a receiving request , in which an IP multicast 
25 address is specified, from a digital content receiving apparatus , 



the IP multicast -capable selection/ transfer apparatus selects 
Ethernet frames assigned with the IP multicast address from that 
that are broadcasted, and then transfers them to the digital 
content receiving apparatus. 
5 However, in the above -de scribed conventional content 

distribution system, there is a problem, in which there are a 
plurality of IP multicast protocols and an IP multicast protocol 
to be used depends on the number of receivers, so that it is 
necessary that each of relay nodes is implemented with the 
10 plurality of IP multicast protocols and selects the IP multicast 
protocol according to the number of receivers. 

SUMMARY OF THE INVENTION 
It is therefore an object of the present invention to provide 
a content distribution system and a content distribution method, 
15 which can distribute contents without selecting a content 
distribution method according to the number of receivers. 

A content distribution system according to the present 
invention is a content distribution system, which distributes 
contents from a broadcasting station to a receiving terminal 
20 on the Internet, comprising a Layer 2 switch and VLAN (Virtual 
Local Area Network) used for the distribution of the contents. 

A content distribution method according to the present 
invention is a content distribution method for distributing 
contents from a broadcasting station to a receiving terminal 
25 on the Internet, wherein the distribution of the contents is 
performed using a broadcast model based on a Layer 2 switch and 
VLAN (Virtual Local Area Network). 



That is , in a content distribution method according to the 
present invention in which a broadcast -type service is performed 
on the Internet , contents are distributed not using a conventional 
server & client model based on routers and IP ( Internet Protocol ) 
5 multicast but using a broadcast model based on Layer 2 switches 
and VLAN. 

There exist a plurality of IP multicast protocols and it 
is necessary to select an appropriate IP multicast protocol 
according to the number of receivers. In the broadcast -type 

10 service, it is difficult to predict the number of receivers and 
it may greatly increase or decrease even during broadcasting, 
so that it is difficult to select an appropriate IP multicast 
protocol according to the number of receivers. Furthermore, 
at each of relay nodes, all of the plurality of IP multicast 

15 protocols must be supported. Generally, a router is more 
expensive than a Layer 2 switch. 

In the content distribution method according to the present 
invention, contents are distributed not using routers but using 
a broadcast model with Layer 2 switches and VLAN , and the contents 

20 are associated with the VLAN number indicating the VLAN. 

So as to set a TV (television) channel, each user sets the 
VLAN number associated with the user-desired contents to the 
Layer 2 interface of his/her information device to watch it. 
Thereby, a content distribution method without depending on the 

25 number of receivers can be realized. 

More specifically, a content distribution system according 
to the present invention is a network, which comprises a 
broadcasting station, a plurality of Layer 2 switches and a 
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plurality of user information devices . The broadcasting station 
distributes contents according to a program table • For example , 
between 10:00 and 11:00, a program A, a program B and a program 
C are broadcasted with *VLAN number = 1" , "VLAN number = 2" and 
5 "VLAN number =3" respectively. 

Hereafter, the case where users R and S watch the program 
A between 10:00 and 11:00 will be considered. In the program 
table, the program A is associated with "VLAN number =1". 
Therefore, to watch the program A, information devices of the 

10 users R and S are set up so as to belong to a VLAN indicated 
by the "VLAN number = 1" . This allows the content distribution 
system according to the present invention to distribute contents 
with VLAN without depending on the number of receivers. 
As described above, the content distribution system 

15 according to the present invention distributes contents using 
the broadcast model with VLAN, in which contents are associated 
with a VLAN number indicating VLAN and so as to set a TV channel , 
each user sets aVLANnumber associated with user-desired contents 
to the Layer 2 interface of his/her information device to watch 

20 the user-desired contents. Thereby, the content distribution 
system according to the present invention can distribute contents 
without depending on the number of receivers. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a block diagram showing the configuration of a 
25 content distribution system according to a first embodiment of 
the present invention; 
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FIG. 2 is a figure showing the configuration of a program 
table used in the content distribution system according to the 
first embodiment of the present invention; and 

FIG. 3 is a block diagram showing the configuration of a 
5 content distribution system according to a second embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring to the drawings, embodiments of the present 
invention will be explained. FIG. 1 is a block diagram showing 

10 the configuration of a content distribution system according 
to a first embodiment of the present invention. In FIG. 1, the 
content distribution system according to the first embodiment 
of the present invention includes a broadcasting station 1 , Layer 
2 switches 21 to 23 , and a user P information device 31 for enabling 

15 a user P to watch contents, a user Q information device 32 for 
enabling a user Q to watch contents , a user R information device 
33 for enabling a user R to watch contents and a user S information 
device 34 for enabling a user S to watch contents. The content 
distribution system adopts a broadcast model based on the Layer 

20 2 switches 21 to 23 and VLAN (Virtual Local Area Network) . 

FIG. 2 shows the configuration of a program table used in 
the content distribution system according to the first embodiment 
of the present invention . In FIG . 2 , a program table 10 describes 
that between 10 : 00 and 11:00 a program A, a program B and a program 

25 C are broadcasted with "VLAN number = VLAN#1" , "VLAN number = 
VLAN#2" and "VLAN number = VLAN#3" respectively. 
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In addition , the program table 10 also describes that between 
11:00 and 12:00 a program D, a program E and a program F are 
broadcasted with "VLAN number = VLAN#1" , "VLAN number = VLAN#2" 
and "VLAN number = VLAN#3" respectively. 
5 Referring to FIGS. 1 and 2, operations of the content 

distribution system according to the first embodiment of the 
present invention will be explained. 

Based on the program table 10, the broadcasting station 
1 outputs contents to the Layer 2 switch 21 as Ethernet frames. 
10 For example, in the case of the program A, contents are outputted 
as Ethernet frames with a tag of "VLAN number = VLAN#1". 

Each of the Layer 2 switches 21 to 23 transmits each of 
received Ethernet frames from a port belonging to a VLAN group 
specified by the VLAN number assigned to the frame. In this 
15 system, contents are distributed with VLAN#1 , VLAN#2 and VLAN#3, 
so that ports Port#0 to Port#3 of each of the Layer 2 switches 
21 to 23 are set into a group of VLAN#1, VLAN #2 and VLAN#3. 

Next, the case where between 10:00 and 11:00 the users R 
and S watch the program A will be considered. Between 10:00 
20 and 11:00, the broadcasting station 1 distributes the programs 
A, B and C. 

First, the users R and S set their own information devices 
33 and 34 so that the user R information device 33 and the user 
S information device 34 can receive Ethernet frames of "VLAN 
2 5 number = VLAN#1". 

Between 10 : 00 and 11:00, the broadcasting station 1 outputs 
the programs A, B and C with "VLAN number = VLAN#1" , "VLAN number 
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= VLAN#2" and "VLAN number = VLAN#3" to the Layer 2 switch 21 
respectively. 

The Layer 2 switch 21 outputs the frames received from the 
broadcasting station 1 f rom the port Port #1 , and then the outputted 
5 frames are received at the port Port#l of the Layer 2 switch 

22. Subsequently, the received frames are outputted from each 
of the ports Port#0, Port#2 and Port#3 of the Layer 2 switch 
22. 

Since the user P information device 31 and the user Q 
10 information device 32 are not set so as to receive the program 
A ( Ethernet frames of "VLAN number = VLAN#1" ) , the frames outputted 
from the ports Port#2 and Port#3 of the Layer 2 switch 22 are 
not received by the user P information device 31 and the user 
Q information device 32. 
15 The frames outputted from the port Port#0 of the Layer 2 

switch 22 are received at the port Port#l of the Layer 2 switch 

23. The received frames are outputted from each of the ports 
Port#0, Port#2 and Port#3 of the Layer 2 switch 23. 

The user R information device 33 and the user S information 
20 device 34 are set so as to receive the program A, that is, they 
are set so as to receive the frames of "VLAN number = VLAN#1", 
so that they receive the frames outputted from the port Port#0 
of the Layer 2 switch 22. 

If the user Q wants to receive the program A, the user Q 
25 can watch it by only setting the user Q information device 32 
so that the user Q information device 32 can receive the frames 
of "VLAN number = VLAN#1 W . 
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In addition, a plurality of programs can also be watched 
simultaneously. For example, if the user Q wants to receive 
the programs A and C, the user Q can watch them by setting the 
user Q information device 32 so that the user Q information device 
5 32 can receive the frames of "VLAN number = VLAN#1" and "VLAN 
number = VLAN#3". 

As described above , in the first embodiment , contents are 
associated with a VLAN number indicating a VLAN for distributing 
the contents, and contents are distributed using a broadcasting 

10 function of each of the Layer 2 switches 21 to 23 , so that contents 
can be distributed without selecting a content distribution 
method according to the number of receivers. 

In addition, in the first embodiment, the Layer 2 switches 
21 to 23 having a broadcasting function are used for content 

15 distribution, so that contents can be distributed without 
expensive routers. 

FIG. 3 is a block diagram showing the configuration of a 
content distribution system according to a second embodiment 
of the present invention. In FIG. 3, the content distribution 

2 0 system according to the second embodiment of the present invention 
has the same configuration of that according to the first 
embodiment of the present invention shown in FIG. 1 except using 
Layer 2 switches 24 and 25 having content storage devices (e.g. , 
a hard disk device) 241 and 251 that store contents from the 

25 broadcasting station 1, and the same structure elements are 
attached with the same symbols. In addition, operations of the 
same structure elements are the same as that in the first 
embodiment of the present invention. 
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In the second embodiment, each of the information devices 
31 to 34 downloads a user-desired program from the content storage 
device 241, 251 of the Layer 2 switch 24, 25 connected to the 
information device. Therefore, each of the users P, Q, R and 
5 S can watch the user -desired program. 

Thereby, in the second embodiment, an effect is obtained, 
in which it is prevented that the traffic of undesired programs 
is inputted to the user P information device 31, the user Q 
information device 32, the user R information device 33 and the 
10 user S information device 34. 



